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w=138.1mm a
t=12.7mm b - B
h=127 mm
b=102 mm
P=274kgs
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a(mm) aw Ky Ku: % difference
7.54 020 1276 1184 7.80

* Srawley and Brown, 1967

Fig.1 Single Edge Crack Results
for Artificial Cracks




(Mode I Algorithm)

Beginning with the Griffith-Irwin Equations, we
may write, for Mode I, for the homogeneous case,

gi3 = (I] =n, 2) (1)

K,
(2r )if"( ) + o

where:

oij are components of stress,

K, is SIF,

r, 8 are rﬁea.sured from crack tip(Fig. A-1),
o{; are nonsingular stress components.

Then, along § = x/2 the direction of greatest local
fringe spreading, after truncating gij

o= Kap
(Tns)max = 8—);+ -8?)7 (2)

where 7° = f(o?, ;) and is constant over the data range,

Kap = apparent SIF, (Th;)mes = maximum shear
stress in nz plane
. Kap Ky

8° rr\
"a(mﬁf B 3(1ra)T * (;) ®
where (Fig. A-1) a = crack length, and @ = remote
normal stress

; Kap
ie 6(10)9" [ulinw

Since from the Stress-Optic Law:

(*ns)mae = 22{ whers
n = stress fringe order
f = material fringe value

= specimen thickness

and from Eq. 2

Kap = 1Mo (8rr)} = %(a«r)b,
then K4p (through a measure of n) and r becomes
the measured quantity from the stress fringe pattern
at different points in the pattern.

A typical plot of normalized K4p va. |/r/a for a
cracked, bonded specimen is shown in Fig. A-2.

Fig. A-1 Mode [ Notation
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Fig. A-2: Determination of K
Data for DS4 1 from Test




Mixed mode algorithm
The mixed mode algorithm was developed (see Fig. 12(a) and (b)) by requiring that

p) (f),.
hm (8nrm)'/? =2 (K, Ky, rm, Gm.r,-,)} =0 4)

8».-6
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Fig. 12. (a) and (b). Determination of & m.

r/Q

which leads to

K:\* 4 (K o 1 .
(%) -3 (&) orzn -5 =0 | ¥

By measuring ©°,, which is approximately in the direction of the applied load, K,/ K can be
determined.

Then writing the stress optic law as
max _f_.'z K.‘AP

t - e 4
" 2t (8arp

one may plot K}, /G(m)"2vs /r]a as before; locate a linear zone and extrapolate to r = 0 to
obtain K*. Knowing, K*, K,/K, and 6°,, values of K, and K; may be determined since

K* = [(Kisin @3, + 2K;c0s 85)} + (Kysin ©5,) ] S (©)

Knowing K* and 6°,, K, and X, can be determined from Egs. (5) and (6). Details are found
in Ref. [3].



|__E,=47MPa

*
_ |, Es=69MPa

[}

V.
oh bondline
Ny T
1

)

photoelastic material

T

*

manufacturer's value

{ bondline ¢ crack

1 b=50.8 mm
photoelastic material t=12.7mm
¢ =0.22 mm

test a(mm) h(mm) a/b P (kg)

DS2 7.94 50.8 0.16 7.64

DS3 12.7 50.8 0.25 7.64

DS4 17.4 50.8 0.34 7.64

DS5 20.6 50.8 041 7.64

DS6 254 50.8 0.50 7.64

DS7 279 50.8 0.55 7.64

DS8 7.94 254 0.16 7.64

DS9 12.7 254 0.25 7.64

DSi0 174 254 0.34 5.37

DS11 20.6 254 0.41 517

DS12 254 254 0.50 5.17

DS13 279 25.4 0.55 5.20

Fig. 2 Bonded Specimens with Double Edge
Bondline Cracks




b)

Fig. 3% . Global Stress Fringe Patterns for 2)
Square Specimen, b) Short Specimen.

*All fringe patterns have a bright

background, (i.e. integral fringes are white,
half fringes are black).
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Fig. 4" Local Stress Fringe Patterns for a)
Square Specimen, b) Short Specimen.




